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ABSTRACT

A study of satellite infrared sensor data and survivor photographs provides an extensive record of the events
of the first few minutes of the May 18, 1980, explosive eruptions of Mount St. Helens. Timing of events and
photographs is based on satellite observations combined with videotape and other surface information. The
detachment of the giant rockslide-avalanche relieved confining pressure on the intruding cryptodome and
triggered the first explosive episode at 08 hr 32,7 min PDT (15:32.7 UT). These explosions generated a
pyroclastic surge that swept north at more than 90 m/sec, overriding the avalanche and overtaking its toe at
about 15:33.8 UT. The hot fragmenting dacite within the avalanche continued emitting explosions as it was
carried downslope. Block II of the avalanche, which contained the bulk of the dacite cryptodome, arrived 8
km north at the Toutle River and the southern margin of Spirit Lake at about 15:34,3 UT. A major northern
explosion occurred near the Toutle River at this time, perhaps triggered when block II collided with the
north wall of the valley. Alternately, the explosion could have resulted by mixing of the fragmented hot
dacite with surface water in the valley of the North Fork of the Toutle River and perhaps with Spirit Lake.
This northern explosion at 15:34.3 UT, nearly 2 min after the first emissions (1) was apparently the largest
explosion of the eruption and caused much of the damage and tree blowdown; (2) generated a pressure pulse
that triggered atmospheric condensation above 6-km elevation and partly obscured satellite observations of
ground-level features; (3) produced an abrupt acceleration of the front of the preexisting pyroclastic surge to
velocities greater than 150 m/sec; (4) caused an ash cloud to rise from the explosion locus at 70 m/sec, faster
than any previous rise; and (5) contributed to the geographic distribution of damage and pyroclastic surge
deposits. The concept of a series of explosions from the moving avalanche better explains features of the
eruption than does the common interpretation of a single explosive episode.

INTRODUCTION

The precursor events culminating in the explosive eruptions
of Mount St. Helens on May 18, 1980, began on March 20 with
the onset of shallow earthquakes beneath the north flank of the
mountain. This seismic activity rapidly intensified, and the first
crater-forming explosion occurred on March 27. Similar small
steam-blast (phreatic) explosions erupted nonjuvenile lithic ash
intermittently until May 18. Beginning with the first explosion
in March, an eastward-trending fracture system developed across
the summit and bounded a region of the northern flank that
was fractured and uplifted. Subsequent measurements indi-

cated that this area continued expanding, creeping steadily
northward at a rate of about 2 m/day until May 18. This bulge
on the northern flank was apparently caused by the intrusion
of a shallow dacite cryptodome (see Figure 10.1), whose volume
(based on photogrammetrically measured volumetric increase
of the volcano) attained 0.11 km3 by May 18 (Moore and Albee,
1981).

At 15:32.2 UT (08:32.2 PDT) on May 18, a magnitude 5 +
earthquake was immediately followed by landslide failure of
the north flank and then the summit region, including the
cryptodome system (Figure 10.1). By 15:32.7, explosions from
the moving landslide and from the head of the slide near the
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